In 1987 and 1988, 84-day grazing studies were conducted to determine the effect of protein supplementation (as corn-urea) on performance of steers rotationally grazing 'Floralta' limpograss [Hemarthria altissima (Poir.) Stapf et C.E. Hubb.] pasture during mid-summer to early fall.
INTRODUCTION
Floralta limpograss is gaining popularity for use in improved pasture-livestock production systems in Florida due to its high yield and persistence under grazing. Floralta herbage, however, tends to be marginal in crude protein concentration for growing steers. There has been speculation that the low performance of steers grazing limpograss during mid-summer to early fall (summer slump) may be due to a limitation of dietary protein.
Protein supplementation has been used in many livestock production systems to increase overall dietary protein intake and subsequently improve animal performance. Supplementing forages low in protein with non-protein N such as urea has been reported to increase rumen ammonia concentration, forage intake, and digestibility. Our objectives were to 1) determine the effects of protein supplementation on animal performance of steers grazing limpograss pasture during mid-summer to early fall and 2) compare animal performance of steers receiving protein supplementation to those grazing a limpograssaeschynomene pasture.
MATERIALS AND METHODS
The experiment was conducted at the Forage Evaluation Field Laboratory of the Beef Research Unit on Pomona and Smyrna sands. Treatments were no supplementation on limpograss pasture (NP), low protein supplementation on limpograss pasture (LO), high protein supplementation on limpograss pasture (HI), and limpograss-aeschynomene (LA). Each treatment was replicated twice.
In spring each year, limpograss pastures (1.2 acres each) were divided into six paddocks of equal size. A 42-day rotational grazing cycle was used with grazing periods on each paddock of 7 days followed by a 35-day rest period. Grazing of limpograss was initiated in spring or early summer when growth rates warranted, but the period of primary interest in this study was mid-summer through early fall. Therefore, no animal data are reported for early season grazing. The 84-day experimental periods were from July 9 to Oct. 1, 1987 and July 14 to Oct. 6, 1988 . Limpograss pastures were grazed so that postgraze stubble height was approximately 8 inches.
The LO and HI treatments were formulated to provide approximate total dietary crude protein concentrations of 9 and 12% (organic matter consumed basis). Corn meal (who crude protein and 80% digestible organic matter) and feed grade urea (42% nitrogen) were used in formulating the protein supplements. The LO supplement (21% crude protein) was isocaloric to HI (50% crude protein). The sulfur to nitrogen ratio in both LO and HI supplements was adjusted to 1:12 by adding a commercial mineral product that contained 22% sulfur. The final formulations (expressed as lb of corn, urea, and mineral in total supplement DM fed per day) for LO and HI supplements were 1.29, .06, and .015, and 1.29, .256, and .046, respectively. Supplements were fed daily at approximately 7:30 a.m. in rubber tubs, one per steer. Steers usually consumed their allotment within 15 to 20 minutes.
Limpograss-aeschynomene pastures were 1.2 acres and were subdivided into six paddocks in an identical manner to the limpograss pastures. Grazing was initiated on LA when the aeschynomene in paddock 1 attained a height of approximately 12 inches. The grazing period was the same for LA as for limpograss in 1987. In 1988, an extremely dry spring and early summer delayed aeschynomene establishment, and data are reported for 63 days from Aug. 10 through Oct. 6. Limpograss-aeschynomene pastures were grazed to a 6-inch post-graze stubble height.
One tester from each of two breed groups of yearling steers was assigned to each pasture in 1987. One group was crossbred (50% Hereford, 25% Brahman, 12.5% Angus, and 12.5% Brown Swiss) and the other purebred Angus. In 1988, both tester steers were the crossbred type used in 1987. Tester steers were approximately 18-months old and weighed an average of 700 lb (1987) and 800 lb (1988) at the start of the grazing study.
All tester animals were implanted with Ralgro (36 mg zeranol) on July 20, 1987 and July 4, 1988. Water and a salt-based mineral mix were supplied free choice at all times during the grazing study.
Steers were weighed every 21 days following a 16-hour feed and water fast on dry lots. Average daily gains and gain/acre reported are for the 84-day season and based on beginning and ending weights of tester animals. Blood samples were collected from the jugular vein of tester animals at the time of weighing and analyzed for plasma urea N (PUN). Handplucked pasture samples were taken every 21 days, and analyzed for protein and digestibility.
RESULTS AND DISCUSSION
Nonsupplemented steers grazing limpograss pasture gained .64 lb/day over the two 84-day grazing seasons (Table 1) . Supplementing steers on limpograss pasture with rations containing 21% crude protein (LO) and 50% crude protein (HI) daily resulted in a 94% (.60 lb/day) increase in daily gain over nonsupplemented steers (Table 1) . Daily gains for steers grazing LA (1.15 lb/day) were similar to those grazing limpograss with LO (1.17) and HI (1.30) protein supplementation (Table 1) .
Hand-plucked herbage crude protein was 6.9% for limpograss and 9.8% for LA pastures over the 2 years (Table 2 ). In vitro organic matter digestibility for hand-plucked herbage tended to be higher for LA (65%) than for limpograss pastures (59%), and this response can be attributed to the legume contribution to LO Despite the relatively low percentage of aeschynomene in LA pastures (8%), animal daily gains were 79% higher for LA than for NP.
Steer gain/acre tended to be higher in 1987 (226 lb/acre) than in 1988 (182) ( Table 1) . Mean gain/acre (over years) for the supplement treatments (LO and HI) was not different and averaged 257 lb/acre. Gains/acre on NP (150 lb/acre) were similar to those on LA (151) but both were lower than those on LO and HI. Low gains/acre for LA were related primarily to lower stocking rate than for limpograss, and in 1988 to a shorter grazing season. Early season drought, though common in Florida, was severe and reduced legume contribution in both years. Unreliable establishment of warm-season annual legumes is one of their major shortcomings as was evident in our study.
Seasonal PUN levels for HI (11.4 mg/100 ml) and LO (8.2) were higher than those for NP (6.0) ( Table 1) . Plasma urea N for HI was higher than that for LO, but there was no difference in PUN between LA and the average of LO and HI. The PUN levels for NP were well below the range of 8 to 10 mg/100 ml, indicating that animals were likely protein deficient. In 1987, PUN for LO was less than 8 mg/100 ml. This may explain partially the trend toward lower steer gains on LO than on HI treatments in that year.
Based on current prices, the cost of LO and HI supplements (ingredients only) was approximately 10 and 13 cents/head/day, respectively. For LO and HI supplements, this corresponds to costs of 19 and 20 cents/lb of extra gain above that observed on unsupplemented pastures and compares favorably to other sources of protein.
CONCLUSIONS
We conclude that supplementing steers grazing limpograss pasture with protein (as cornurea) is a practical approach to improving animal performance during mid-summer through early fall in Florida and can reduce the adverse effects of the summer slump on seasonal animal production. Protein supplementation with corn-urea appears to be an effective alternative to growing an annual legume in association with limpograss to improve seasonal production. One of the major advantages of supplementation over a grass annual legume association is its reliability and its independence from adverse environmental conditions that can impede the successful establishment of the legume.
